


A Growing Community
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GPS Nav

Media Rich
Sensor Rich
Cloud Connected

Location Aware
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The Next'Decade - Ambient Computing

Much more Compute, Storage, Bandwidth @

Sensor Rich Platforms

Mobile Cost Structure
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« MEMS Stability
 System Solution

* Integration

— Multi-sensory

Fix)

— SoC Features
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Performance Matters

Advanced
Driver

Y [nvenSense

Safety

Reliability

Industrial Drones
& Robotics

Automotive
Navigations Indoor
Navigation

Augmented
& Virtual
Reality

Image
Stabilization

otion |

User Interface Performance
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Performance Matters

PDR accuracy limited by Inertial Sensor Performance

Swarovski <o 7 For All Mankind (&
Retail Ventures

Indoor Navigation along a 500ft path including 3-turns
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Store Test

® Reference @ Real-Time

« Session length: 20mins.
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Store Test with CoursaRetall

« Session length: 20mins. Reference @ Real-Time

* Aisle Accuracy, <2m in Aisle Accuracy ® Post-Processed
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GNSS Duty-Cycling

« Up to 50% System Power Reduction
e GNSS power ~ 10-15m
« |IMU + SW stack <2mA

 Full Coverage

 Increased Accuracy
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Integration
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Integration
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Integration
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A History of Innovation

$600M Cumulative R&D Investment

FYNNIT F¥2008 Fy 2005 FY2inn Fyaan a2 a3 Fr2014 F¥2i5 FYZ16 FYyamT
= Cumailative Hon-GAAP RED Expansa = Cumidative Furchase Frice of Acouisitiong
2003 2006 2010 2013 2015
Founded World’s First World’s First World’s First 1B units shipped
Consumer OIS 6-AXxis 9-Axis World’s First Dual
| interfacle 6-AXis
2009 2011 2014 2016
Motion Gesture World’s First Flagship Win #1 Consumer Motion
leadership 9-Axis Fusion World’s 1st ARM+DSP Hub
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Rlatform Strategy
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Membrane

CNMOSHCWarer:

MEMS SoC Platform

Ultrasonic

Imaging Navigation
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16000 MEMS flat panel display
We have invested in the Crash sensing
largest sensor segments Scanning mirrors
14000 Energy scavengers
Valves
MEMS speakers
Deformable mirrors
Drug Delivery
Joystick
Flow sensors
B Micro fuel cells
I Switches and Varactors
B Lab-on-Chip
Thermopiles
B Gas-Chemical sensors
[ Optical MEMS for Telecom
B AF and Zoom actuators
M Timing devices

12000

10000

8000

Millions of US$

6000

B Wafer probe cards
4000 I Microbolometers
B DLP
N Inkjet printheads
B Gyroscopes

2000 l
B Accelerometers

B Microphones
O_—I-I-I-I-I-I.I.Illll | | |

Pressure
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 B BAW filters

Calendar Year
2015 IHS
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Internet of sensors
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The loT Economy
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Sensor Studio

Accelerate IOT TTM




SensorStudio Platform

£ SensorsTupio

* A sensor algorithms development platform for IOT

e Graphical User Interface

 Open Hardware - Any M4-based SoC

e Extend framework with your own sensors & fusion algorithms
e Sensing Idea - Prototype - Get Funding - Production

InvenSense Developers Conference 2016 InvenSense




(& GenericSensorHub on Nucleo

v" Robust sensor framework
v' Rapid implementation

v' Optimized for low-power
v' Extensible for any sensor

RTOS/
Scheduler
+
Power
Mgmt

SPI

Developer Code
(sensor drivers,
algorithms)

ICM-20690

Customer
Application
Task

concinAa thn
D 1O ly Ll I\
i 1’rei imsr-
F Vi VRRL

InvenSense

InvenSense Inc. Company Confidential



ﬂ("‘;ﬂ/"\' "',’1/—\

Software Features il SR
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* Feature running on Cortex M4, selectable and power/code optimized

— Motion
» Calibrated Acc
e Calibrated Gyro
» Calibrated Mag
» Linear Acceleration
* Gravity
— Orientation
» Game Rotation Vector (AG-Orientation)
* Rotation Vector (AGM-Orientation)
* Orientation (AGM-orientation reported as yaw/pitch/roll angle)
» Geomag Rotation Vector (AM-Orientation)
— Gestures
* SMD (Significant Motion Detector)
» Pickup
o Tilt
— Activity Classification
e Step Detector
e Step Counter
» Basic Activity Classifier (Still, Walk, Run, Biking)
— Pressure sensor
— Proximity sensor

— Easily add your own Sensor

InvenSense Inc. Company Confidential InvenSense




 Different visualizations types
* |InvenSense sensors & sensor fusion, your ownI
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Data synchronization is taken care off
—~0CUS on your new sensors and algorithms!
Record & Replay - Validate & optimize

¢ DoorOpeningDetectionImplCode - C Editor O X
Q API Documentation | Search Replace Line: 1 Go | | word wrap ¥:
2?5 /** FY B . .
276|* Called when sensor#@ push an event. ¢ AuxiliarySensorDesigner.ImplCode - C Editor O X
R - ; . . . .
f;é i iinii;i@d;zig::insgoiicordlng to what is connected to input pin SensorHandle#@ © AP1 Documentation | | Search Repbce | Line:| 1 ol ®:
£l -
279(*
280|* @param timestam 148\ [** *
581 |* %)par‘am data oiiter‘ to data event from sensor#@ (orientation) 149 * Code for the custom task that will retrieve data from the AK89911
ZSE ® I\’e;Jpar‘am len dgta size of this event (in bytes) e
[ ;

283 */“p Y 151|static void MyCustomTaskCode(void * arg)

. . . - . . - 152
284 |static void game rotation vector data event(uint32 t timestamp, void* data, uintlé t len) i 2|1 . . . . .
285|{ 153 /* get current system time in tick */
286 float32_t dataQuaternionQuat[4]; s :i ‘.”:;ézf t =ll"‘;—?he"t—gd—5y5n‘:k();
287 float32_t quat_tmp[4]={0}; j;’; intle_t sample[3];
288 float32_t sinAngleHalf; - . . .
289 float32_t rotationAxisZ; N /* retrieve sensor data */
290 float32 t sinAngleHalfSqr; 158 akp9911_get_sample(sample);
- - 159
291 159

6 * i . «

292 assert(len == sizeof(VSensorDataQuaternion)); *j'a / r_lotlfy data to ﬂ]e outside world */ U
293 VSensorDataQuaternion* q = (VSensorDataQuaternion*) data; f’j notify(t, sample, sizeof(sample));
294 162
295 // decimate by skipping events 163 /* The HW sensor performs a single acquisition, so ask for another one */
296 if (--sw_decimator.cnt »>= @) 164 ake9911_start_single();
297 return; 165 . . )
208 // reset the decimator counter 166 (void)arg; /* arg contains the value passed on inv_shext task create() */
299 sw_decimator.cnt = sw_decimator.rate; 167|}
200 o 168 ¥
bl | » bl | »
Ln:1 | Col:1 lm:1 | Col:z1
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